JH~^ WORLD iNTEtLKrrUAL PROPERTY ORQANISATSON 

INTBENATIONAL APPLICAriON PUBLISHBD UTO>ER THE PATENT C0OPERATI0I>| TREATY <PCT) 



(51) btenisteal Meat Gassliication S ; 
MIK 31/44 



(11) iBteBaaaaal BiWIcatioa fiwmh&e: WO 93/23043 

(43) iHtoniatloBal PaMiestiw Bates 25 November 1993 (25. i 1,93) 



(2 J) isteniaasBa] Appliestlaii Nffitnimr; PCT/JP93/00545 



(22) hititmmmi Fllisg Date: 



27 April 1993 (27.04.93) 



14 May 1992(14.03.92) 



rri) An^its^^"* (for aU des^naied States ex&pt XJS): OTSIJKA 
PhiARMACSUnCAL COMPANY, LIMITED [JP/ 
Jf]; 9. Ksndatsukasa-cho S-chome, Chiyoda-ku, Toiyo 

!0I (.fP). 

(72) Iav<fKtef<iiaiig 

(75) laveniyre/Appiisaists lihr US mfy) : YAMASAKI, Kstsuya 
rjP/JPi, 28-14, Higashiyoshino-cho Tokushi- 
ma-sh.. TokuKhima 770 (JP). SAKURAI, Kaajshi [JP/ 
JFl; Hattsu-Xkef^ji 402, 19-1, Kamlj^shino-cho 2-cbom^ 
Tokosirima-shi, Tokushlma 770 (JP). 



C74)Ag8ate: AOYAMA, Tamotsu ei aL; Twia 21 MM Towsr, 
1-61, SMroml 2-choina, Chuo-ka, Osaka-shi, Osafea S40 
(JP): 



^1) Dedgiu^ States: AU, CA, JP, KS, US, Earopan patejjt 
(AT, BE, CH, DE, DK, ES, FR, GB, GR, IE, H', LU, 



MC NL, PI, SE). 



il^rt intemaAonal seanA report 



(54)Tlflet AGENT FOR INCREASING SOMATOSTATIN OR FOR INHIBITINO DECREASE OF SOMATOSTATIN 



CH2CH-COOH 

H 



CS7}ASsstoct 

An ageat for iBOJsasing sscretion of sooiatostatia or inMbiting deesease of secretion of somatostatin which coniiwises as an 
activg iagredieat a carbostyril componBd of formula (1), or s salt thereof, which is useM for treatiag diseases associated wifls the 
decrease of somatostatin such as ^ophagitis, Alzheamsr's disease, etc. 



FORTSEmSPOSmOFmFOSM&nONONLY 

Codes used u> idendry States party to the PCI' on th« frost pag«$ of pamphlets pubiishing iRtemaitomi 
appStcaEions under the PCT. 



tSaigdi-Iii 



iWic KP Orasm:raacPw.(«!cVR«p«h!lc St! Sudan 

m Rcpubnc'ur Korea SH Siuvuk Ki;(iab!ii: 

i.1 IJiKiuccisiKin SU SosSel Uni<«v 

OcrmsD} MC IvToiiiito UA Ukrasai; 

Disotnitrit lnSiuogsscai- US Uniwd Siaci£. of , 

SfBia KU Man VH Vto Nam 



wo 93/23043 



DESCgrPTIOH 



PCT/J?93/«SS4S 



Agent for Increasing Samatostatin or for Isihibitirig 
Decrease of Soraa-tostatin 

Technical Field 

This invention relates to an agent for increasing 
secretion of somatpstatin or for inhibiting decrease of 
secretion of somatostatin in the bio-body. More particularly, 
it relates to a phaunaaceutical composition useful for 
increasing secretion of somatostatin or for inhibiting decrease 
of section of somatostatin which comprises as an esstial active 
ingredient a carbostyril co3ipound of the formulas 




H 



wherein R is a halogen atoia, and the propionic acid substituent 
is substituted at 3-- or 4~position on the carbostjril nucleus, 
and the bond between 3- and 4~positions is single or doiible 
bond^ or a pharmaceutically acceptable salt thereof , preferably 
2- ( 4-chlorobenzoylamino) -3~ { 2-quinolon-4~yl )propionic acid or 
a pharmaceutically acceptable salt thereof, 
grior.,.to, 

It is known that somatostatin is a growth hormone- 
release inhibiting factor secreted in the bio-body and when the 
secretion of somatostatin is decreased ^ there are induced 

•various diseases, such as esophagitiSf Eolilager-Ellisoa 
syndroms, diarrhea, erethistic colitis, various cancers , 
hepatitis r portal hypertension, headache , migraine , Alzheimer's 



.2 . 

disease, presbyopirrenia ^ pancreatitis, acromegalia » 

Tke prssexit iixveators have ' XBtensiirely stadied to 
find a new- drug nsefttl for traa-fcing -tixe dissases' associated 
with the decrease of sojaatosrtatin, and have found that the 
carbostyril compoiiiid& of -the above formula (1)^ particularly 
2„ ( 4--chloro]3ensoTlamiiio ) ~3~ ( 2~gttinoloa-4--jl ) propionic acid or 
a pharmacetrblcallY acc^table salt thereof, axe useful as an 
agent for increasing secretion of soHtatostatin or for 
inhibiblitg decrease of secretion of scwiatostatin. 

The carbostvril coiapoiinds o£ the Sorraula (T) and 
procasses for the preparation thereof are disclosed in Japanese 
Patent Second Publication (Kolcoka) No. 35S23/1988, whereixi it 
is disclosed that the carbostyril con^unds are useful as an 
anti-ulcer drug* 

„gf ..M? ® invention 
Tills invention provides an agent for increasing 
secretion of somatostatin or inhibiting decrease of secretion 
of soiaatostat,in comprising as an essential active ingredient 
a carbostyril compbTxhd of the formula (I) or a pheunaaceutically 
acceptable salt thereof, a method of the treatment of diseases 
associated with decxiease of somatostatin by administeri-ng the 
agent as set forth above ^ and use of the agent for the 
treatment of diseases associated ^th decrease of somatostatin. 

Detailed Desgri-Btte o f ■■'fefeg. .I nventiofi 

The agent of this invention is usually in. the form 
of conventional phasaaaceutical preparations for example ^ 
preparations suitable for oral administration such as tablets, 
pills, powders, granules ^ capsules^ solutions, suspensions , 
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emulsions , and preparations for parenteral administratioxi' such 
as suppositories and injections (e.g. solutions, suspensions , 
etc,}. These preparations can be prepared by a conventional 
method with conventional phannaceutically acceptable carriers 

or diluents, such as fillers, thickening agents, binders , 
wetting agents , disintegrators , surfactants , lubricants, and 
the like. 

In order to form in tablets, there are used 
conventional phannaceutically acceptable carriers such as 

•yehiGleL=i (e.g. lactose, white sugar, sodiuin chloride, glucoBBf 
urea, starches ^ calcium carbonate, kaolin, crystalline 
cellulose, silicic acid, etc.), binders (e.g. water, ethanol , 
propanol, simple syrup, glucose solution, starch solution, 
gelatin solution , carboxymethyl cellulose, shellac , methyl 
cellulose, potassiim phosphate, polj'vinylpyrrolidone , etc, ) , 
disintegrators (e.g. dry starch, sodium arginate, agar powder, 
laminaran powder, sodium hydrogen carbonate, calcivm carbonate , 
polyojcyethylene sorbitan fatty acid esters, sodium 
laurylsulf ate , stearic monoglyceride, starches , lactose, etc.), 
disintegration inhibitors (e.g. white sugar, stearin, cacao 
butter, hydrogenatsd oils, etc.), absorption promoters (e.g. 
quatejmary ammonluia base, sodium lauryl sulfate , etc. ) , wetting 
agents (e.g. glycerin, starches, etc.), adsorbents (starches, 
lactose, kaolin , bentonite , collidal silicates, etc), 
lubricants {©.g. purified talc, -stearates, boric acid powder, 
polyethylene glycol , etc . ) , and the like . MoreoTOr , the 
tablets may also be in the form of a conventional coated 
tablet, such as sugar-coated tablets , gelatin-coated tablets , 
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eiiteric coated taJjlets t - film coafcijig tablets , ox double or 
saultipie layer tablets. 

In t&e preparatixjn of pills, tke carriers include 
rehicles (e.g. glucose^ lactosejr starches.;, cateao btitterj 
iiydrogeaated vegstable oils r kaolia^' talc, etc.)^ binders (e.g. 
gujii arable powdex^ tragacaatb powder^ gelatin^ ethanol, etc.),- 
disintegrators (e.g. lasainaran,^ agar, etc.), and the like. 

In the preparation, of srqgpositories ■, the carriers 
include f for example, polyethylene glycol, cacao feutter, higher 
alcohols, higher alcohol esters, gelatin, semi-synthetic 
glycerides, and the like. . 

Capsules can be prepared by charging a mixture of the 
compound of this invention with the above carriers into hard 
gelatin capsules or . soft capsuleis in a usual manner. 

In the preparation, of injections , the solutions, 
emulsions or suspensions are sterilised and are preferably made 
isotonic with the. blood. In the preparation of these solutions , 
e n ral sions and suspensions, fctiere are used coEwentional diluents, 
such as water, ethyl alcohol, propylene glycol , ethoxylated 
isostearyl alcohol, polyoxylated isostearyl alcohol,, polyosy- 
ethylene sorbitan fatty acid esters , and the like . In this 
case, the pharmaceutical preparations may also be incorporated 
with sodium chloride, glucose, or glycerin in . an amount 
sufficient to make them isotonic, and may also be incorporated 
■with coaTOntional solubilissrs , buffers, anesthetizing ageats , 
Besides, the pharmaceutical preparations may optionally be 
incojcporated with coloring agents , preservatives , perfumes, 
flavors , sweeting agents , and other nedicaiaents , if required. 
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The agexit for increasing secre-tion of somatostatin or 
inhibiting decrease of secretion of aoiaatostatin of this 
invention is useful for the treatment of diseases associated 
with the decrease of soroatostatin, such as esophagitis , 
Eolliiagsr-Ellison syndroxtie , diarrhea^ erethistic colitis^ 
various cancers , hepatitis , portal hypertension^ headache , 
migraine ^ Alzheimer's disease, presbyophrenia , pancreatitis , 
acromegalia . 

The amount of the active component carbostyril 
coitipound of this invention to be ixicorporated into the 
preparations is not specified but imj be selected from a broad 
range, but it is usually in the range of from 1 to 70 % by 
weight, preferably in the range of 5 to 50 % by weight. 

The somatostat in-increasing or decrease-inhibiting 
agent of this Invention may be adsdnistered in any method ^ and 
suitable method for administration may be determined in 
accordance with various forms of preparation , ages, sexes and 
other conditions of the patients , the degree of severity of 
diseases , and the like. For instance, tablets , pills , 
solutions, suspensions, emulsions, gran-ales and capsules are 
adittisistered orally. injections are intraveneously 

administered alone or together with a conventinal auxiliary 
liquid (e.g. glucose, amino acid solutions ) , and further are 
optionally administered alone in intramuscular, intracutaneous , 
subcutaneous, or intraperitoneal routes If required, supposi- 
tories are administered in intrarectal route . 

The dosage of the agent of this invention may be 
selected in accordance with the usage, ages, sexes and other 
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coBdit.lons of the pa-tiexfts, the degree of severity of tlie 
diseases ^ and tke like, b^it is usually in the range of about 0.6 
tD 50 mg af the active carapoimd of this invention per 1 kg of 
body weight, of the patient per day. 3!ha active compound is 
preferably contained in the pharmaceutical preparations in an 
amount of 10 to 10 00 oig pszr the dosage unit, 
Ssaiiiifil^ 

'iEhe somatostatin-increasing or decrease-inhibiting 
agent of this invention is illustrated by the following 

^reparations and Pharmacological experiments. 

Freparation 1 . 

Film coated tablets are prepared from the following 



components. 

Ccgaponents .temfc 

2- ( 4--Chlorob^zoylamino) -3~ ( 2~guinolon-4~yl ) ~ 

propionic acid 150 g 

JSisicel (tradename of microcrystalline cellulose, 
manufactured by Asahi Chemical Industry 

COv, Ltd., Japan) 40 g 

Com starch ' 30 g 

Magnesium stearate . 2 g 

Hydroxypropyl methylcelluloae 10 g 

Polyethylene glycol-6000 3 g 

Castor oil 40 g 

Ethanol 40 g 



oaie active canqponaat of this invention, Avicel, com 
starch and magnesium stearate &re mixed and kneaded and the 

mixture is tabietted using a conventional pounder {R 10 mm) for 
sugar coating, ^Che tablets thus obtained are coated with a film 
coating agent consisting of hydroxypropyl methylcellulose, poly- 
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©tfeylene glyGoX-6000^ castor oil and etlianol to giw film coated 
tablets . 



£rgga,ration..l 

Tablets are prepared from the following components, 
exponents " Jl;tapvmt 



2" ( 4~ChlorobenEoylaaiiiio) ~3<- ( 2~qTiinolon~'4<-yl ) - 
propionic acid 


150 g 




Citric acid 


1.0 


g 


Isactose 


33.5 


g 


Dicalcium phosphate 


70.0 


g 


PlTironic P~68 


30.0 


g 


Sodi'mn laurylsulf ate 


15 . 0 


s 


Polyvinylpyrrolidone 


15,0 


g 


Polyethylene glycol (Carbowax 1500) 


4,5 


g 


Polyethylene glycol (Carbowax 6000) 


45.0 


g 


Corn starch 


30.0 


g 


Dry sodium laurylsulf ate 


3.0 


g 


Dry laagxiesiuni stearate 


3.0 


g 


EthanoX 


q.s 





The active compound of this invention, citric acid, 
lactose, dicalcium phosphate, Pluronic F-68 and sodium 

laarylsulfate are mixed, The raixture Is screened with Ho, 60 
screen and is granulated in wet with an alcohol soliition 
containing polyvinylpyrrolidone , carbowax 1500 and 6000. If 
required, an alcohol is added thereto so that the powder mixture 

is made a paste~like mass . Com starch is added to the mixture 

snd the mixtxire is coiitiauotisly mixed to fox:m xxniform particles. 
'Sh& resulting particles are passed throagh Mo. 10 screen and 
entered isito a tray and then dried in an oven at 100*C for 12 
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t^o 14 hours. 2ai.e dxied particles are screeaed with No. 16 
screen and thereto are udded dry sodium laurylsulfate and dry 
jRagneslua srtearate^ and the miactu© is tabletted to forni the 
desired shape. 

Ifhe core tablets tlnas prepared are vanished and dusted 
with, talc in order to -gimrd from wetting. Ujidercoating is 
applied to the core tablets. In order to administer the tablets 
orally, the core tablets are vanished several times. In order 
to give round shape and smooth surface to the tablets, further 
midercoating and coating with liibrlcant are applied thereto. 
The tablets are further coated with a coloring coating material 
until the desired colored tablets are obtained. After drying, 
the coated tablets are polished to obtain the desired tablets 
having nniform gloss . 

gre para ti gn „ 3 

Ml injection preparation is prepared from the 
following components. 

Components toonnt 



2- ( 4~ehlorobenzoyla33iino ) -3- ( 2~C[uinolon~4-yl ) - 
propionic acid 


5 g 


Polyethylene glycol (molecular weights 4000) 


0.3 g 


Sodiins. chloride 


0.9 g 


Polyoxjethylene sorbitan monoolaate 


0.4 g 


Sodima metabistilf its '. 


.0.1 g 


Eethyl-paraben, . 


0.18 g 


Propyl-paraben 


0.02 g 


Distilled water for Injection 


10.0 ml 



She above parabena, sodinm a^tabi sulfite and sodium 
•chloride are dissolved in distilled water of half volume of the 
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above with stirring at 80 "C, The solution thus obtained is 
cooled to 40°C, and the active compound of this invention and 
further polyethylene glycol and polyoxyathylana s orbit an mono- 
cleats are dissolved in the above solution. To the solution is 
added distilled water for injection to adjust to the desired 
volume, and the solution is sterilized by filtering with an 
appropriate filter paper to give an injection preparation. 
Pharta^colpqical Tqpt I 

Male Wistar rats were freely haven take 5 mM sodium 
taurocholate with drinking water. After S months f the admini- 
stration of sodium taurocholate was stopped and then the active 
compound of this invention 2- ( 4-chlorobanzoylamino ) -3- ( 2- 
guinolon-4-yl ) propionic acid (hereinafter referred to "Coinpound 
A" ) was orally administered in doses of 6 isgv'kg/ciay or 50 
mg/kg/day togetlier with a fe©d. After Compomid A was adxaini- 
stered for 4 weeks ^ the rats were killed and the stomach was 
removed. The mucosal membrane of stomach" was collected by 
scraping, and the content of somatostatin in the gastric mucosa 
was measured by radioimmunoassay . In the reference group , the 
above was repeated except tliat Compound A was not administered 
and the content of somatostatin in the gastric mucosa was 
measured likewise, and further in the normal control . group to 
which no sodium taurocholate was administered, the content of 
somatostatin was measured likewise . 

The results are shown in the following Table 1. 
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'Tabl e,, 1. 



Treated gxoups 


Dose 
(mg/kg/day) 


Canterxt of scxaato- 
statXn (nq/q) 


Normal group 




45.4 


Reference groitp 






Compoxaid. A~admin~ 
istsred group 


e . 
- so 


28.1 
A 0.1 



iks xs clear from the above results, Compomid A of this 
invention. inhibited dose-dependently . the decrease of 
scaaatostalln. content. 

Pharmacological Test 2 

Normal rats - wera fed with a solid feed mixed -H!-ith 
Gompoui!.d a., for four weeks^ whereby Compoimd A was administered 
in an amount of 6 mgr/kg/day, 60 mg/3cg/day or 100 mg/kg/day. 
After Contpoand was administered ^ the imacosal menibrane of 
stomach was collected like in the above test 1, 5he brain was 
also removed- She content of samatostatin in^the gastric mucosa 
and in the brain, was measiared likewise. In the control groap 
to which no Compound A. was administered^ the content of 
soEiatostatin was nEeasnired likewise. 

The results are ^howa in the following Table 2. 
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Table ,2 



Treated 
groups 


Dose 
/day)" 


Content of somato- 
stati.n in gastxxc 
mucosa 

{ng/g of tissue 
weight in wet) 


Content of 
so&iatostatin 
in the brain 
(ng/g of tis- 
sue weight 
in wet ) 


1 Control 
i ^^rornp 




274 ± 50 (9)* 


54 ± 4 (9)* 


i Carapoiiind A- 
i adininis- 
1 tsred 
i qroup 


6 
SO 
100 


47i ± 79 (10) 
535 ± 88 (10) 
714 i 81 (10) 


101 ± 13 (10) 
98 ± 13 (10) 
128 ± 11 (9) 


*) The. nxxmber 


withia t 


he parenthesis means n 


imber of animals. 



It is clear from the above results that the adminis- 



tration of Compound A of this invention in an amount of 6, SO 
and 100 mg/kg /weight, increased the content of somatostatin in 
the gastric jnucosia in the ratio of 72, 117, 161 % respecti'vely 
in comparison with the content in the control groups 274 ± SO 
ng/g of tissue \rai^t in wet, and also Increased the content in 
the brain in the ratio of 87, 81 and 137 % respectively in 
comparison with the content in the control groups 54 ± 4 ng/g 
of tissue weight in wet. 
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1. An agent for increasing secretion of soniatostatin 

or for inlixbitiii.g decrease of secretion of s-omatostatin,. which 
COTgrises . as an essential active ingredient a carbostjrril 
compound of the formula : ■■ 




wh©rein R is a halogen atom, and the propionic acid sxibstituent 
is substituted at 3- ox 4-position on the carbostyril nticletiSf 
and the bond between B- and 4~positions is single or doiible 
bond, or a pharmacentically acceptable salt thereof. 

2. 5?he agent according to claijn 1,- wherein the active 
ingredient is 2-( 4~chlorobenzoylaraino ) ~3- ( 2~quinolon-4~yl ) ~ 
propionic acid or a pharmaceuticaily acceptable salt thereof. 

3 . A method for increasing secretion of somatostatin 
or inhibiting decrsaas of secretion of somatostatin, which 
comprises administering an effective aatotrnt of the carbostYril 
compound as set forth in claim 1 or a pharmaceutiaally 
acceptable salt, thereof to a subject. 

4. TlxB method according to claiia 3, wherein the 
active . carbostyril compoand is 2- ( 4-chloroben2oylainino ) -3-> ( 2- 
qtiinolon-4-yl ) propionic acid or a pharraaceutically acceptable 
salt thereof » 
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